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Validation

This is a exploratory study using existing tissue specimen during a urgent ongoing COVID-19 pandemic. For this study, sample size of patients
were limited by lab environmental biosafety issues, availability of reagents, and the inability to obtain and process additional sinonasal
samples during this pandemic. Given the observation nature of our study, we did not perform statistical analyses to predetermine sample size.
Sample sizes were chosen by selecting patients whose use of angiotensin receptor blockers (ARBs) or angiotensin-converting enzyme
inhibitors (ACEI) could be verified from our sinonasal tissue bank. Control samples were selected by matching covariates as described below.
The sample size in this study is comparable to past studies describing ACE2 expression level changes in the heart, kidney, or urine of human or
mice subjects taking ARBs or ACEI (Ferrario et al. Circulation 2005, Soler et al. Am J Physiol Renal Physiol 2009, Furuhashi et al. Am J Hypertens
2015)

Patients whose use or lack of use of ARBs or ACEI cannot be verified by both direct interview and electronic medical/pharmacy records were
excluded from the study. Patient tissue samples that did not contain an intact epithelium with well-preserved cilia were excluded. These
exclusion criteria were predetermined.

The three independent cohorts used to compare controls and patients taking ARBs produced similar findings. Results from the Stanford
cohort, which contains controls, ARBs, and ACEI experimental groups, were successfully replicated.

Participates were allocated into experimental groups based on whether they had been receiving ARBs or ACEI for at least 6 months prior to
donation of their sinonasal samples. Participates were allocated into control groups if they have not taken either ARBs or ACEI in the past.
Covariates including age, sex, and smoking status were controlled between the experimental and control groups, except for age in the patient
cohort from China Medical University as noted in the manuscript.

Investigators were blinded to group allocation during immunofluorescent staining of tissues from the three cohorts (Stanford, NTU, CMU) and
during the development of the code and the generation of initial datasets. Blinding was not relevant in the exploratory experimental staining
of other tissues such as the tissue microarray included in the study.

Rabbit anti-ACE2 (Abcam ab15348; polyclonal; lot GR3333640), rabbit anti-ACE2 (Sigma HPA000288; polyclonal; lot 000009700), goat
anti-ACE2 (R&D Systems AF933; polyclonal; lot HOK0320021), rabbit anti-ACE2 (Abcam ab239924; EPR4435(2)), mouse anti-ACE2
(R&D Systems MAB933; 171606), rabbit anti-ACE2 (Novus NBP2-67692; SN0754), mouse anti-acetylated ! Tubulin (Santa Cruz
sc-23950; 6-11B-1), mouse anti-MUC-1 (NSJ Bio V2372SAF; MUC1/955), rabbit anti-MUC-1 (Abcam ab109185; EPR1023); mouse anti-
MUC5AC (Abcam ab212636; 45M1); mouse anti-CD31 (Novus NBP2-47785; C31.3 + C31.7 + C31.10); rabbit anti-CD31 (Abcam
ab76533; EPR3094); mouse anti-cytokeratin 8 (Santa Cruz sc-8020), rabbit IgG isotype control (Abcam ab172730; EPR25A), highly
cross-adsorbed donkey anti-rabbit Alexa Fluor Plus 647 1:500 (Thermo A32795), highly cross-adsorbed donkey anti-mouse Alexa
Fluor Plus 555 1:500 (Thermo A32773).

For the 6 ACE2 antibodies listed above, aside from the validation that was done by the manufacturers, validation was done by




